Mutation spectrum of MMACHC in Chinese pediatric patients with cobalamin C disease: A case series and literature review.
Cobalamin (cbl) C disease is a rare autosomal recessive inheritance disease, which is the most common cobalamin metabolic disorder. Its clinical phenotype involves multiple systems with varying degrees of severity, where in mild cases can be asymptomatic for many years, whereas severe cases may cause death during the neonatal period. The disease is caused by mutations in the MMACHC gene located on chromosome 1p34.1 that contains 5 exons; among which, exons 1-4 have an 849 bp coding sequence that encodes a protein containing 282 amino acids. Through clinical physical examination and laboratory tests, especially blood and urine screening, we found 28 cblC pediatric patients with clinical manifestations, such as mental retardation, motor development delay, epilepsy, metabolic acidosis, vomiting and diarrhea. By Sanger sequencing, we found homozygous or compound heterozygous mutations of MMACHC in 27 of the patients, and single heterozygous mutation of MMACHC in one of them. The c.609G > A, c.658-660delAAG, c.80A > G and c.482G > A mutations accounted for 43.64% (24/55), 10.91% (6/55), 9.09% (5/55) and 7.27% (4/55) of all the mutations, respectively. This spectrum finding is basically consistent with the previously reported data in Chinese patients. The most common c.609G > A mutation may likely lead to early-onset cblC disease. In previous literature involving a large sample of Caucasian cblC cases, the mutation spectrum of MMACHC gene is almost completely different from that of the Chinese population. The most common mutations in the Caucasian population were c.271dupA, c.394C > T and c.331C > T, which account for 48.05% (542/1128), 13.65% (154/1128) and 7.36% (83/1128) of all the mutant alleles, respectively. The c.271dupA mutation and c.331C > T mutation were mainly associated with early-onset cblC in children less than 1 year old, whilst the c.394C > T mutation was mainly associated with late-onset cblC patients characterised by isolated acute nervous system abnormalities. We also analysed the cause behind the different mutation spectrum of MMACHC gene between the Chinese and Caucasian populations.